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Initial SCATSAT Calibration using QuikSCAT
• Using QuikSCAT we determined calibration estimates from both 

Ocean and Amazon (from 1.1.3 testdata)
• We correct for LOTD between QuikSCAT and SCATSAT using data derived from 

RapidSCAT.
• They are not in agreement, neither were they for OSCAT, and to a lesser 

degree RapidScat.
SCATSAT Ocean via QS Amazon via QS Difference Used in proc.

HH adjustment +0.31 dB -0.15 dB +0.46 dB +0.51 dB

VV adjustment -0.56 dB -0.82 dB +0.26 dB -0.26 dB

RS (low SNR 2) Ocean via QS Amazon via QS Difference Used in proc.

HH adjustment +0.07 dB +0.25 dB -0.18 dB +0.16 dB

VV adjustment +0.17 dB +0.28 dB -0.11 dB +0.23 dB

OSCAT Ocean via QS Amazon via QS Difference Used in proc.

HH adjustment +0.53 dB +0.15 dB +0.38 dB +0.53 dB

VV adjustment +0.30 dB -0.06 dB +0.36 dB +0.30 dB



Updated Calibration Estimates
• Using 2018 QuikSCAT and 1.1.3 SCATSAT data

• QuikSCAT at correct incidence angles to match SCATSAT.
• Ocean: HH: +0.24 dB; VV: -0.56 dB
• Land: HH +0.01 dB; VV: -0.68 dB (+0.15 / -0.54 without LTOD correction)
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SCATSAT Calibration Stability over Amazon
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So far: seems stable to ~ 0.1 m/s (~0.1 dB)

Calibration Stability over Ocean

• QuikSCAT was turned off at end of 
August 2018.

• Only have contiguous SCATSAT 1.1.3 
data since March 2018.

• We plan to use ASCAT-A/B collocations 
to track the calibration stability.
• Triple-collocation of SCATSAT, 

ASCAT, + (NWP, buoy, …etc), many 
options.

2018 2019



0 5 10 15 20 25 30
Mean ASCAT and SCATSAT Wind Speed [m/s]

-1

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

W
in

d 
Sp

ee
d 

D
iff

er
en

ce

SCATSAT - ASCAT Speed Stats

ascat-a mean
ascat-b mean
ascat-a std
ascat-b std

0 5 10 15 20 25 30
Mean ASCAT and SCATSAT Wind Speed [m/s]

-10

0

10

20

30

40

50

60

W
in

d 
D

ire
ct

io
n 

D
iff

er
en

ce

SCATSAT - ASCAT Direction Stats

ascat-a mean
ascat-b mean
ascat-a rms
ascat-b rms

NRT Data validation

Clearly meets QuikSCAT science reqs: 2 m/s (<20 m/s), 10% 
(>20m/s) and 20 deg (RMS)
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NRT Data validation

Clearly meets QuikSCAT science reqs: 2 m/s (<20 m/s), 10% 
(>20m/s) and 20 deg (RMS)



NRT Data validation vs Buoys
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Overall Speed Bias: 0.16; STD: 1.07

Bias
STD

0 5 10 15
Mean of SCATAT and Buoy Wind Speed [m/s]

-20

0

20

40

60

80

100

D
ire

ct
io

n 
Er

ro
r [

de
g]

Overall Direction STD: 21.78

Bias
STD



NRT Data validation and latency
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Meet operational req. of < 3 
hours (median latency 90 min / 
nearly 90% at 3 hours)

vs ECMWF
ECMWF speed in [3, 30]
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SCATSAT climate data processing system can be run apart from the joint Ku/C data processing, 
however, the joint Ku/C data processing requires a version of the Ku-only processing for its 
inputs.  In addition we perform a C-only wind retrieval for cross-validation purposes, however, it 
is not a main goal of this proposal.  In Figure 4 we show some typical “4-bangers” of these three 
OVW products as compared to ECMWF, as a function of cross-track location in the SCATSAT 
swath and rain-flag. 
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Figure 4. (upper-left of each) speed bias, (upper-right of each) speed RMS difference, 
(lower-left of each) direction RMS difference, and (lower-right of each) direction bias, all 
with respect to ECMWF; on left is for rain-free data, right for rain-flagged data.  In each 
we show performance for Ku-only (red), Joint Ku/C (black), and C-only (blue-dashed) in 

the SCATSAT wind swath. 

In the upper-left of each we plot the speed bias to ECMWF, in the upper-right the speed root-
mean-square difference (RMSD) to ECMWF, lower-left the direction RMSD to ECMWF, and in 
lower right the direction bias to ECMWF.  On the left are the plots for data flagged as rain-free 
while the right has the plots for rain-flagged data.  Here we have used the neural-network rain 
impact based rain-flag, developed for QuikSCAT version 3 which flags based on how much the 
rain affects the wind estimate.  For data flagged as rain-free (left set of 4 plots) we find the wind 
speed bias is flat across the swath for all three OVW, while the wind RMSD for Ku-only is 
significantly worse than C-only or Ku/C.  The Ku-only suffers for poor measurement geometry 
in the middle of the swath due to the fore and aft look being nearly 180° apart.  The addition of 
C-band to the Ku observations greatly improves the speed RMSD, making it better than either 
Ku-only or C-only.  For wind direction RMSD the story is similar, the Ku/C performance is 
much better than that for Ku-only or C-only.  For data flagged as rain-affected (right plots) we 
note that the Ku-only is using the neural-network rain speed correction, hence its relatively small 
errors; without the rain correction the speed errors would be very large.  The Ku/C has some rain 
contamination due to inclusion of Ku, however, the use of measured variance in the objective 
function mitigates this somewhat.  This explains the higher speed bias and RMSD of Ku/C 
compared to C-only.  For wind direction the Ku/C is comparable to the C-only. These results 
together indicate that in rain, the C-band observations will provide the majority of the ocean 
wind information, while Ku-band may be used to determine the qualitative rain impact.  

 

Preliminary C/Ku Winds



Ring Artifacts

• Some revs have entire 
scans where data does not 
seem right.
• Only see issues on ground, 

not in scan angle / orbit 
angle space => geolocation 
error.
• σ0 seems to be right.
• Gives large wind speed 

errors.



Summary / Future Work

• NRT data has been distributed since June 2018.
• Consistently processed since March 2018.
• Meets QuikSCAT science requirements (2 m/s; 20 deg).
• Has median latency ~90 minutes from sensing time to data availability.

• Final 1.1.3 cross-calibration with QuikSCAT is essentially unchanged.
• Preliminary C/Ku data product generated for testing.
• Future Work:

• Climate-quality SCATSAT version 1.0 (early FY20):
• Implement KuSST GMF used for QuikSCAT and RapidScat.
• Tweak beam balance.
• Cross-track adjustment.
• Stiles et al new neural-net rain correction based on ASCAT.
• Released via PODAAC.

• Release initial version of joint C-Ku data processing (mid/late FY20).
• Address ASCAT calibration.

• NRT data available at sftp://rscatftp.jpl.nasa.gov; E-mail fore@jpl.nasa.gov for access.

sftp://rscatftp.jpl.nasa.gov/
mailto:fore@jpl.nasa.gov



